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The problem

• CERES calculates “clear sky” fluxes: what 
the flux would be if clouds were 
instantaneously removed 

• important for calculating the effects of 
clouds 

• “clear-sky” measurements from CERES are 
not pure measurements

• we would like to evaluate them
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This method allows us to 
calculate the clear-sky flux



GEOS5 reanalysis

• Assimilates AIRS q and T fields
• GEOS5 reanalysis includes a clear-sky 

radiative flux calculation
• this flux is another way to verify clear-sky 

flux

12



13

CERES SSF

OLR

> 96% clear



14

GEOS5 reanalysis 
clear-sky fluxes

CERES SSF

OLR

8-times daily, interpolate 
nearest time to location of 
CERES

> 96% clear



15

January 2006

CERES 96% clear
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January 2006

blue line is best fit
CERES = 1.00039 GEOS + 7.15
98.8% of variance explained

constant offset between GEOS and CERES for SW
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January 2006

blue line is best fit
CERES = 0.986 GEOS + 10.05
98.7% of variance explained
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SSF vs. GEOS

For SW, the avg. difference is similar to the intercept because the slope = 1, for LW, the avg. 
difference is less because the slope is < 1.



MERRA vs. EBAF

• Energy Balance and Fill
• CERES group’s best estimate of TOA flux
• 3/2000-10/2005
• Compare monthly global average clear-sky 

fluxes from EBAF & MERRA
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Conclusions
• Comparisons to reanalysis provide useful tests of 

measurements of TOA clear-sky fluxes
• Comparisons of MERRA vs. EBAF show

– difference of clear-sky LW and SW shows distinct 
seasonal cycle

– after removing the seasonal cycle, EBAF shows 
greater variations than MERRA in both LW and 
SW

– EBAF and MERRA show similar interannual 
variations

• Next step: look at lat-lon differences
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all-sky LW+SW TOA upward flux for MERRA (red) and EBAF (black)


